Screening for candidate genes involved in tolerance to organic solvents in yeast.
Saccharomyces cerevisiae mutant strain, KK-211, isolated from serial culture in medium containing isooctane showed an extremely higher tolerance to the hydrophobic organic-solvents, which are toxic to yeast cells compared to the wild-type parent strain, DY-1. To detect genes that are related to this tolerance, a DNA microarray analysis was performed using mRNAs isolated from strains DY-1 and KK-211. Fourteen genes were identified as being related to the tolerance. The expression of 12 genes including ICT1, YNL190W, and PRY3, was induced while the expression of two genes including PHO84 was repressed in strain KK-211. Two genes, ICT1 and YNL190W showed the same profile in the DNA microarray analysis and a differential display-polymerase chain reaction analysis. But, there is no detectable difference in the expression profile of KK-211 cells cultured with or without isooctane. The results suggest that change in expression levels of multiple genes that confer the modification function of the cell surface, not by a single gene, might be required for yeast cell tolerance to organic solvents.